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SUMMARY

Background. The distal third of the tibia is unique in the sense that it has a minimal muscle cover and con-
sequently the blood supply is easily compromised after a fracture in this area. Infected non union in this area pro-
vides a challenge to the orthopaedic surgeon. These difficulties are especially profound in the geriatric age group.

Material and methods. 12 cases with an infected non union of the distal third of the tibia were managed
with acute docking over a distance of up to 2.5 cms. The age of these patients was more than 55 years.

Results. The average shortening at final follow up was 1.8 cms. The bone results were assessed according
to the protocol laid down by the association for the study and application of the method of Ilizarov. Accordingly
we had 3 excellent, 8 good and 1 fair result. The functional result was calculated as per the Ilizarov criteria [1].
On this basis we had 7 excellent, 4 good and 1 fair result.

Conclusion. The acute docking modality is applicable to the distal tibia in such situations even in the geri-
atric population with predictable results.
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BACKGROUND

Ilizarov discovered that living tissue when sub-
jected to slow steady traction, becomes metabolical-
ly activated in both the biosynthetic and proliferative
pathways, a phenomenon dependent on vascularity
and functional use [1].

This method has provided new potential for the
salvage of the residuals of non union, pseudoarthro-
sis, segmental defect, shortening, malunion, chronic
osteomyelitis and soft tissue atrophy [2]. It is possi-
ble to lengthen skin and muscle flaps as well as bone
defects without an additional reconstructive proce-
dure. However, one has to balance these advantages
against the frequency of complications, the duration
of treatment, the number of procedures, the require-
ment of bone grafting, poor quality of skin and artic-
ular stiffness [3].

Infected tibial non unions in the distal third of the
bone often provide difficult challenges for the ortho-
paedic surgeon. Deformity, poor soft tissue cover and
sequestrae often complicate surgery especially in the
older patients [4]. We report the results of twelve pa-
tients with an age above 55 years where we applied
acute invaginating shortening in the distal third of
the tibia.

MATERIAL AND METHODS
From June 2002 to Nov 2006, 12 cases with an
age above 55 years were admitted to the Government
hospital for bone and joint surgery for treatment of an
infected non union of the tibia. Informed consent was

obtained from all patients after explaining the proce-
dure and its advantages and potential complications.

All 12 patients with an age range of 56-71 years
participated in this prospective study. There were 8
males and 4 females. The primary cause of injury
was a road traffic accident (RTA) in 8 and fall from
a height in 4.In 7 cases the right side was involved
and in 5 the left side was involved. The original in-
jury was type 1 compound in 1 case, type 2 com-
pound in 10 cases and type 3 compound in 1 case.
Before the application of the peg in hole modality of
treatment the number of surgical interventions aver-
aged 3.3 per patient. These previous modalities in-
cluded external fixation, previous Ilizarov frame ap-
plication, interlocking nailing, bone grafting and skin
grafting including free flap coverage. The duration of
treatment before application of the final procedure
averaged 7.9 months per patient.

Operative method

The application of the technique necessitated
a minute and detailed study of the radiographs of the
involved bone taken in the anteroposterior and later-
al planes (Fig. 1). The bone ends were classified as
per the classification of Schwartzmann et al. [5].
Only those cases where at least one of the two main
fragments was rhomboidal, pencil like or trapezoidal
were included in this study. This was done to prevent
undue resection and sculpting during the surgical
procedure. The Ilizarov frame was constructed pre-
operatively to save operating time.

Fig. 1. Pre operative radiograph of the infected distal tibial non union
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Intraoperatively the non union area was appro-
ached and sinuses, sequestrae and unhealthy soft tis-
sue debrided aggressively. The ends of the two main
bone fragments were exposed. The fragment which
was preoperatively marked out as a peg was sculpted
into an invaginating end [cortical peg]. The other end
was converted into a receptacle for this peg [me-
dullary hole]. The two ends were fitted into each
other. In all cases a preliminary fibulectomy was
done to allow acute shortening. Stability was tested
by applying manual force in bending and shear. An
invagination of at least 0.5 cm was achieved. It was
ensured that the base of the peg be more than 1/3 of
the diameter of the receiving end in both the antero-
posterior and lateral planes. Wound closure in situa-
tions where docking exceeded 1 cm presented a pro-
blem of evagination, which was countered by ap-
proximating the wound edges only allowing it to epi-
thelialise gradually (Fig. 2,3).

The preassembled Ilizarov frame was affixed and
compression applied at the docking site. Only cases
where the docking caused a shortening of less than
2.5 cm were included as no lengthening was done.

Postoperatively any angulation at the docking site
as calculated from the radiographs was corrected by
differential compression and distraction of the rings.
Uniform compression was applied also to further sta-
bilize the docking site. The radiographs after dis-
charge were taken at 3 week intervals. As the proce-
dure is such that the union is difficult to ascertain

Fig. 2. Showing the radiograph of the docked site
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radiographically in view of the overlap at the dock-
ing site inherent to the invagination, union was ascer-
tained clinically by stress testing and radiologically
by observing the melting of the clear margins of the
peg. The stress testing was carried out by making the
patient walk 50 meters after removing the threaded
rods spanning the docking area. Lack of pain and
mobility at the fracture site was interpreted as clini-
cal union. The fixator was removed as an out-patient
procedure and a patellar tendon bearing brace was
applied for an additional 4 weeks.

The bone results were assessed according to the
protocol laid down by the association for the study
and application of the method of Ilizarov [4]. An
excellent result was defined as union, no infection,
deformity of less than 7° and leg length inequality of
less than 2.5 cm; a good result was defined as union
and any two of the other three criteria; a fair result
was defined as union and one of the other criteria;
and a poor result was defined as non-union or refrac-
ture, or as union in the absence of any of the other
three criteria (Fig. 4).

The functional result was based on five criteria:
a noteworthy limp, stiffness of adjacent joints (loss
of more than 15° of motion), soft tissue sympathetic
dystrophy (RSOD), pain that reduced activity or dis-
turbed sleep and inactivity. The functional result was
considered excellent if the patient was active and
none of the other four criteria were applicable, good
if the patient was active but one or two of the other
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Fig. 3. Showing union at the docking site

Fig. 4. Intra operative view of the invaginating docking

criteria were applicable, fair if the patient was active
but three or four of the other criteria were applicable
and poor if the patient was inactive [1].

RESULTS

Acute peg in hole docking was done in all the
cases. Drainage from the wound site persisted in
almost all cases but dried out over a period of 2-12
weeks. The time to docking site union averaged 4 1/2
months. As the procedure is such that the union is
difficult to ascertain radiographically in view of the
overlap at the docking site inherent to the invagina-

tion, union was ascertained clinically by stress test-
ing and radiologically by observing the melting of
the clear margins of the peg. After removal of the fix-
ator all patients were placed in a patellar tendon bear-
ing brace for one month while ambulating. We en-
countered a total of 15 complications with 13 being
problems, 1 obstacle and 1 true complication [7]. The
true complication was formation of a ring seque-
strum around an olive wire which continued to drain
at the completion of treatment. In all the cases at final
follow up the drainage at the docking site was absent.
The soft tissues around the docking site showed good
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Fig 5. The three types of bone ends (arrows): a. Trapezoid. b. Pencil. c. Rhomboid. The peg in hole docking in the three theore-
tical situations is depicted by the line diagrams

Tab. 1. Showing the pre operative and post operative statistics of the patients

Sno Age Sex Side Cause Number Pre op Problems  Obstacles Compli- Union Bone
of Duration cations [Months]  result
previous [Months] and
surgeries Functional

result

1. 56 M L RTA 3 6 PTI 3 Excellent,

excellent

2. 58 M R Fall 3 7 PTI 4 Good,

Good

3. 63 F R RTA 3 5 PTI 5 Good,

Good.

4. 61 M L RTA 4 12 edema 5 Good,

excellent

5. 56 F R RTA 1 4 PTI 4 Good,

Good.
6. 65 M L Fall 4 4 Metal Angula- 6 Fair, Fair
allergy tion at
docking
site.

7. 56 M R Fall 2 7 PTI 4 Excellent,

excellent

8. 59 M L RTA 3 9 Pain 7 Good,

excellent

9. 7 F R RTA 3 7 PTI, 3 Good,

Dysthesia excellent

10. 68 M L RTA 2 7 PTI 3 Excellent,

excellent

11. 66 M R Fall 5 5 PTI 4 Good,

excellent

12. 59 F R RTA 6 13 PTI Ring 5 Good,

Seque- Good.
strum
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Sno; Serial Number

M; Male

F; Female.

L; Left

R; Right

RTA; Road traffic accident
PTI; Pin tract infection.
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healing with absence of distal edema which might oth-
erwise be expected in acute shortening. The average
shortening at final follow up was 1.8 cms.

The bone results which were assessed according to
the protocol laid down by the association for the study
and application of the method of Ilizarov. Accordingly
we had 3 excellent, 8 good and 1 fair result.

The functional result was calculated as per the
Ilizarov criteria [1]. On this basis we had 7 excellent,
4 good and 1 fair result.

DISCUSSION

The distal tibia is especially prone to non union in
view of the poor soft tissue cover and consequent
vascular compromise. Infected non union in this area
is especially difficult due to its association with de-
formity, loss of bone, leg length discrepancy and soft
tissue damage [7]. Bacteria, once they attach to bone,
cover themselves with a biofilm that protects them
from antimicrobials, opsonisation and phagocytosis.
Antibiotic concentrations greater than 10-fold of the
usual concentration are required, which cannot be
safely achieved by systemic antibiotic therapy [8].

Conventionally, extensive debridement is used to
get rid of the infected bone and soft tissue and to
freshen the bone ends [9]. In this process, gaps are
often created. Several methods have been used to fill
these gaps. These include the use of cancellous bone
grafts, vascularised free tissue transfer and electrical
stimulation [3].

Bone grafting at the distal tibia is fraught with
infective complications in view of the tenuous nature
of the soft tissue, around this area. This often results
in a high amount of graft loss [10]. Similarly, oste-
omyocutaneous free tissue transfer in an infected
environment is fraught with risk and constraints of
pedicle length [11].

The revolutionary techniques devised by Ilizarov
have created a new potential for the salvage and
reconstruction of the residuals of non union and
chronic osteomyelitis. In the distal tibia the defects
resulting from the debridement of the septic bone can
be filled by one of the two methods.

1. Acute shortening.
2. Bone transport to fill the gap.
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